Preamble
Since publication of its first Core Cardiovascular Training Statement (COCATS) in 1995, the American College of Cardiology (ACC) has defined the knowledge, experiences, skills, and behaviors expected of clinical cardiologists. Subsequent revisions have moved toward competency (outcomes)-based training based on the 6-domain competency structure promulgated by the Accreditation Council for Graduate Medical Education (ACGME) and the American Board of Medical Specialties, and endorsed by the American Board of Internal Medicine (ABIM). The 6 domains include medical knowledge, patient care and procedural skills, systems-based practice, practice-based learning and improvement, professionalism, and interpersonal and communication skills. The ACC has taken a similar approach to describe the aligned general cardiology lifelong learning competencies that practicing cardiologists are expected to maintain. Many hospital systems now use the 6-domain structure as part of medical staff privileging, peer review, and professional competence assessments.
Whereas COCATS focuses on general clinical cardiology, ACC Advanced Training Statements define selected competencies beyond those expected of all cardiologists and that require training beyond a standard 3-year cardiovascular disease fellowship. This includes those disciplines for which there is an ABIM added-qualification designation, such as clinical cardiac electrophysiology (CCEP). The Advanced Training Statements describe key experiences and outcomes necessary to maintain or expand competencies during practice, and these are supplemented by additional lifelong learning statements that address the commitment to sustaining and enriching competency over the span of a career.
The ACC Competency Management Committee oversees the development and periodic revision of the cardiovascular training and competency statements. A key feature of competency-based training and performance is an outcome-based evaluation system. Although specific areas of training may require a minimum number of procedures or duration of training to ensure adequate exposure to the range of clinical disorders and effectively evaluate the trainee, the objective assessment of proficiency and outcomes demonstrates the achievement of competency. Evaluation tools include examinations, direct observation, procedure logbooks, simulation, conference presentations, and multisource (360 ) evaluations, among others. For practicing physicians, these tools also include professional society registry or hospital quality data, peer-review processes, and patient satisfaction surveys.
The recommendations in the ACC cardiovascular training statements are based on available evidence and, where evidence is lacking, reflect expert opinion. All documents undergo a rigorous process of peer review and public comment. Recommendations are intended to guide the assessment of competence of cardiovascular care providers beginning independent practice, as well as those undergoing periodic review to ensure that competence is maintained.
The Advanced Training Statement on CCEP addresses the added competencies required of subspecialists who focus on diagnosis and management of patients with cardiac arrhythmias and conduction disturbances at a high level of skill. The document complements the basic training in cardiac electrophysiology required of all trainees during the standard 3-year cardiovascular fellowship. The training requirements and clinical competencies designated in the Advanced Training Statement focus on the core competencies reasonably expected of all clinical cardiac electrophysiologists and identify aspects that go beyond the core expectations. These additional competencies may be achieved by some clinical cardiac electrophysiologists either during formal fellowship training or through subsequent training experiences. It should be emphasized that physicians with advanced training and experience in CCEP should maintain a strong foundation in the competencies expected of all clinical cardiologists designated in the Lifelong Learning Statement for General Clinical Cardiologists, including but not limited to the knowledge and skills applicable to cardiologists whose careers focus on CCEP.
This Lifelong Learning Statement complements the Advanced Training Statement on CCEP by focusing on the competencies expected of practicing cardiac electrophysiologists throughout their careers. It also recognizes those competencies that exceed standard expectations and may be achieved and maintained by some cardiac electrophysiologists based on their specific training and practice focus. This document provides examples of appropriate measures for assessing competence in the context of lifelong learning.
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Writing Committee Organization
The writing committee consisted of 15 members across the United States representing the ACC and the Heart Rhythm Society (HRS), identified because they fit into 1 of the following roles/categories: cardiovascular training program directors; CCEP training program directors; early-career through mid-and later-career specialists; general cardiologists; CCEP specialists representing both the academic and community-based practice settings as well as small, medium, and large institutions; specialists directing CCEP laboratories; specialists in all aspects of CCEP, including catheter ablation, device management, antiarrhythmic drug therapy, lead extraction, and left atrial appendage management; members working with ABIM and the ACGME; physicians experienced in defining and applying training standards according to the 6 general competency domains promulgated by the ACGME and the American Board of Medical Specialties and endorsed by the ABIM; and nurses specializing in cardiac implantable electronic devices. The writing committee met the College's disclosure requirements for RWI as described in the Preamble.
Document Development and Approval
The writing committee convened by conference call and email to finalize the document outline, develop the initial draft, revise the draft based on committee feedback, and ultimately approve the document for external peer review.
The document was reviewed by 5 official representatives from the ACC and HRS, as well as by 29 additional content reviewers (Appendix 2). The document was simultaneously posted for public comment from July 21, 2017 to August 7, 2017 . A total of 235 comments were submitted on the document. Comments were reviewed and addressed by the writing committee. A member of the ACC Competency Management Committee served as lead reviewer to ensure a fair and balanced peer review resolution process. Both the writing committee and the ACC Competency Management Committee approved the final document to be sent for organizational approval. The governing bodies of the ACC and HRS approved the document for publication. This document is considered current until the ACC Competency Management Committee revises or withdraws it from publication.
Background and Scope
In 2010, the ACC began an ambitious initiative to delineate: 1) the core clinical competencies essential for trainees to attain during a 3-year cardiovascular fellowship (COCATS 4) 1 ; and 2) the aligned competencies that patients and accrediting bodies can reasonably expect clinical cardiologists in practice to acquire, maintain, or enhance through lifelong learning throughout their career. 2, 3 Key features of this outcomesbased curriculum include the 6-domain structure promulgated by the ACGME and the American Board of Medical Specialties, and endorsed by the ABIM. The cardiovascular competencies provide a structure for the ACC learning pathways and underpin all ACC educational activities.
The lifelong learning competencies for general cardiologists were published in 2016 and incorporated the new curricular competency format aligned with the COCATS 4 training milestones. 3 Although the COCATS 4 and lifelong learning competencies are similar, they are not identical, reflecting the impact of practice focus and patterns on expectations of competency. Similarly, an advanced training statement on CCEP was published in 2015 4 and this document now represents the corresponding lifelong learning
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competencies for CCEP specialists in practice. The aggregated lifelong learning competencies collectively underlie the Entrustable Professional Activities that patients and the public can reasonably expect all competent clinical cardiologists, including subspecialists, to be able to perform (Table 1 ). This 2017 document represents the first lifelong learning competencies specific to a subspecialty of cardiovascular medicine.
CCEP Lifelong Learning Competencies
The lifelong learning competencies for CCEP are organized using the 6 domains promulgated by ACGME/American Board of Medical Specialties and endorsed by the ABIM (Table 2 ). Section 2 focuses on clinical competencies, encompassing both the medical knowledge and the patient care and procedural skills competencies related to CCEP identified in Table 3 , as well as the professional behavior competencies that pertain to CCEP, describing competencies for systems-based practice, practice-based learning and improvement, interpersonal and communication skills, and professionalism. Section 3 of the document focuses on leadership and administrative competencies that pertain to CCEP specialists. Table 3 distinguishes competency components expected of all CCEP specialists (left column) from those expected of selected CCEP specialists based on background, specialized knowledge, skills, experience, and practice focus (right column). This distinction is particularly relevant to the patient care competencies, which may require clinicians to obtain certain skills and experience beyond the traditional CCEP training period to be considered competent for independent practice. This distinction recognizes the breadth of experiences and practice styles in electrophysiology. Some physicians may specialize in a particular aspect of electrophysiology such as genetic arrhythmias or atrial fibrillation ablation. Others may adopt a lessinvasive practice as they enter or continue throughout their career.
Research and Scholarly Activity
The topic areas in Table 3 define the core clinical competencies for practicing CCEP specialists. Scholarly activity and clinical research are also important in lifelong learning and professional competency. All physicians should have the skills to assess new research findings and appropriately incorporate new diagnostic and treatment modalities in patient care. In addition, physicians should utilize a scholarly approach to evaluate evidence, address clinical questions, and enhance outcomes through literature review, including at the point of care. They should use a systematic approach to critically appraise high-quality evidence from a variety of sources to apply a patient-centered approach to optimizing care and outcomes across all settings. Physicians should maintain and enhance knowledge through regular reading of peerreviewed journals and other sources of reliable information, and through attending scientific meetings and professional congresses. Referral of patients for participation in welldesigned clinical trials is encouraged for both academic and nonacademic cardiologists. Reprinted from COCATS 4 Introduction.
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Table 2 ACGME Core Competencies
Patient Care that is compassionate, appropriate, and effective for treating health problems and promoting health. Medical Knowledge about established and evolving biomedical, clinical, and cognate (e.g., epidemiological and socialbehavioral) sciences and the application of this knowledge to patient care. Practice-Based Learning and Improvement that involves investigation and evaluation of their own patient care, selfappraisal, and assimilation of scientific evidence, and improvements in patient care.
Interpersonal and Communication Skills that result in effective information exchange and teaming with patients, their families, and other health professionals.
Professionalism as manifested by a commitment to carrying out professional responsibilities, adherence to ethical principles, and sensitivity to a diverse patient population. Systems-Based Practice as manifested by actions that demonstrate an awareness of and responsiveness to the larger context and system of health care and the ability to effectively call on system resources to provide care that is of optimal value.
These minimum general competencies were endorsed by the ACGME in February 1999 (www.acgme.org). Know normal cardiac anatomy, including the anatomy of the conduction system. X 2.
Know basic cardiac electrophysiology, including the currents that drive the action potential.
Know the pathophysiological effects of cardiac arrhythmias. X 4.
Know the principles of cardiac impulse propagation and repolarization. X 5.
Know the physiology and pathophysiology of the atrioventricular conduction system, the types and associated clinical manifestations of atrioventricular nodal pathways, accessory pathways, and the ECG features of accessory atrioventricular pathways as well as variant pathways.
Know the mechanisms of cardiac arrhythmias including re-entry, triggered activity, and abnormal automaticity, as well as associated triggers such as ischemia, changes in autonomic tone, and drugs.
Know the genetic basis of arrhythmias, including genetically-based ion channel abnormalities and inherited cardiomyopathies, as well as pathophysiology of drug-induced channel malfunction.
Know the epidemiology of arrhythmias. X 9.
Know the influences of acquired structural or congenital heart disease in causing cardiac arrhythmias.
Know the principles of cardiac implantable device-mediated proarrhythmia. X 11.
Know the systemic disorders and metabolic abnormalities associated with arrhythmias and conduction abnormalities. Know the pathophysiological basis of atrial fibrillation and atrial flutter. X 65.
Know the methods to diagnose atrial fibrillation and atrial flutter. X 66.
Know the methods to assess the risk of stroke and bleeding in patients with atrial fibrillation and atrial flutter. 
68.
Know when to prescribe rate control medications and the methods for dosing. X 69.
Know when to recommend ablation of the atrioventricular node for rate control. X 70.
Know when to prescribe antiarrhythmic medications for rhythm control strategies and the methods for dosing. Know the pathophysiological basis of and the methods to distinguish atrial tachycardia, junctional tachycardia, atrioventricular nodal re-entrant tachycardia, and accessory pathway-mediated tachycardia and the associated risks of each arrhythmia. Skill to appropriately utilize and interpret electrocardiography and ambulatory monitoring in the evaluation and management of patients with suspected cardiac arrhythmias and inherited arrhythmia syndromes. Skill to appropriately select patients for electrophysiology testing. X 7.
Skill to place sheaths in the central venous system using anatomic landmarks and/ or ultrasound imaging.
Skill to place sheaths in the femoral arteries using anatomic landmarks and/or ultrasound imaging.
Skill to place sheaths in the epicardial space. X 10.
Skill to place and manipulate electrode catheters in the right atrium, right ventricle, coronary sinus, and His bundle area.
X
11.
Skill to accurately measure and assess conduction intervals and refractory periods during programmed electrical stimulation.
X
12.
Skill to use intracardiac recordings to determine activation sequence and to interpret the responses to pacing techniques including entrainment.
X
13.
Skill to appropriately perform intracardiac echocardiography in the evaluation and management of patients with arrhythmias.
X
14.
Skill to use advanced 3-dimensional mapping systems, including anatomical chamber reconstruction, image integration, and electroanatomic activation and voltage maps, in the management of patients with cardiac arrhythmias. X 15. Skill to appropriately utilize and monitor sedation during procedures. X 16.
Skill to identify patients in whom general anesthesia should be considered for electrophysiology procedures. Skill to prescribe and monitor the appropriate anticoagulant medication or reversal agent, if available, for a particular patient or situation. 
Leadership and Administrative Competencies
In addition to clinical competency, CCEP specialists are expected to function effectively as leaders in allied efforts to ensure high-quality care and promote individual and population health. Some of these activities and attributes fall outside the realm of clinical knowledge and skill and instead involve administrative roles in clinical practice, hospitals, health systems, professional societies, or other organizations. Specific competencies expected of all general cardiologists and cardiovascular specialists including those whose careers involve greater involvement in administrative, managerial, or advocacy positions are delineated in 
Maintenance of Competence and Assessment Tools
Continuing practice of CCEP requires ongoing maintenance of competency beyond original training. The requirements for training as a specialist in CCEP are delineated in the 2015 Advanced Training Statement on CCEP, including the specific competencies required to achieve competence as well as recommendations for minimum procedural volume to e28 Heart Rhythm, Vol 15, No 2, February 2018 demonstrate competence in CCEP. 4 As practitioners continue in their careers beyond initial training, it is recognized that many practice opportunities and challenges will exist. As such, prescribing specific numerical requirements to any particular procedure is problematic, as patterns of practice vary from individual to individual as well as during the lifelong practice of CCEP. However, the CCEP specialist should be familiar with the literature that has related improved outcomes with specific procedural volume and, where appropriate, use these data to guide assessment of procedural skills. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] In addition, there are a number of ways that CCEP specialists can maintain competency and expand lifelong learning in the course of practice and assess their own professional needs for education and performance improvement. Objective evaluation of competence in the practice setting can be challenging, but can be achieved through a number of assessment tools and learning resources that are available for this purpose and applicable to all CCEP specialists. These include:
Demonstrate successful completion of a dedicated CCEP training program. Obtain ABIM certification following completion of CCEP training. Maintain certification with participation in a Maintenance of Certification process. Participate in ongoing Continuing Medical Education programs. Participate in Quality of Care Measures in hospital databases and national registries (e.g., ACC's National Cardiovascular Data Registry) including procedure-specific registries where they apply. Experts in particular aspects of CCEP (e.g., device implantation or atrial fibrillation ablation) should perform an adequate annual volume to maintain skills and, where possible, provide their results for open scrutiny in the appropriate national databases. For new technologies and procedures, obtain adequate training through coursework, proctoring, and simulation laboratories.
Importantly, there is a growing subspecialization career focus within CCEP, in which some highly skilled practitioners limit the scope of their clinical activity to pacemaker and defibrillator implantation and follow-up, whereas others focus their efforts on complex ablation and device-related procedures. Thus, although maintenance of some CCEP competencies is an expectation for all clinical cardiac electrophysiologists, the maintenance of select CCEP competencies and the evaluation tools to assess them can be career focused.
